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EuroMix methodology and tools

EuroMix handbook

• Methodology and tools for mixture 

risk assessment

• Examples

EuroMix toolbox

• Web based toolbox for mixture risk 

assessment

• Data repository

EuroMix handbook and the EuroMix toolbox provide practical support 
to apply the recent OECD and EFSA guidance documents in mixture 
risk assessment
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EuroMix methodology and tools

Component-based approach

• Toxicity and exposure data on individual substances in the mixture

• Predict toxicity of mixture

Dose addition

• Substances with similar toxicity

• Substances in mixtures treated as dilutions of each other scaled for the 

potencies

• Default, conservative model

Assessment groups

• Grouping based on toxicological considerations
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Toxicity data for mixture risk 
assessment

Toxicity data needed for 

• Grouping into assessment groups

• Potency information (relative potency factors)

• In vivo data

•

• In vitro data

•

•

•

• In silico data

•

•
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AOP networks for mixture risk 
assessment

• Identify any existing AOPs

• Develop new AOP starting from AO

• Identify KEs and KE relationships

• Focus on easily measured KEs

• Complete AOP not necessary

• Assess the postulated AOP
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Tiered testing strategy based on AOP 
networks

• Identify KEs that can provide info for grouping or RPFs in the AOP network

• Identify in silico, in vitro and in vivo assays for the KEs

• Assess the 

•

•

•

•

• Select assays to be included

In vitro In vivoIn silico
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Template for tiered testing strategy
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AOP based testing strategy for liver steatosis
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AOP based testing strategy for craniofacial malformations



molecular/cellular tissue/organ individual
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Orange = in vitro
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Blue = not measured

AOP based testing strategy for estrogen/antiandrogen 
balance and reproductive toxicity



This project is funded by the Horizon 

2020 Framework Programme of the 

European Union

Grouping of substances based on 
toxicological considerations

Methodology

• Level of grouping (target organ, common effect/AO, common specific 

mode of action/AOP)

• AOP network

• Substance category

• Collect toxicity data (in silico, in vitro, in vivo, human)

• Organise data in lines of evidence

• Assess data for relevance and reliability

• Decide on group membership using weight of evidence approach
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Template for organising data for 
grouping
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Potency information (relative potency 
factors)

• Data sources for RPFs

•

•

In vitro to in vivo extrapolation (IVIVE) is needed to use the in 
vitro RPFs in the dietary exposure assessment
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Mixture testing

Is the binary mixture dose additive?

Are there interactions: synergism or antagonism?

• Equal potency of substances

• RPFs of individual substances needed

• Several doses of individual substances and 

binary mixture

• Results analysed using benchmark dose 

method
Black 
triangles and 
red crosses: 
single 
substances 
Green 
diamonds: 
mixture
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Conclusions

• AOP based approach for mixture testing and risk assessment provide 

support to generate and identify toxicity data for 

•

•

•
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